1. Introduction
===============

Hypertension is currently defined as consistent elevated blood and the patients diagnosed with the disease have systolic blood pressure ≥140 mm Hg, and/or diastolic blood pressure ≥90 mm Hg.^\[[@R1],[@R2]\]^ Hypertension becomes increasingly an alarming global healthcare concern, which ultimately leads to heart disease, stroke, and renal insufficiency and premature mortality and disability,^\[[@R3]\]^ with almost three-fourths of the population with hypertension living in low-income and middle-income countries.^\[[@R4]\]^ According to the latest Chinese hypertension screening survey, the prevalence of hypertension was 27.9% and the estimated number of adult hypertensive patients is 244.5 million, besides, another estimated 435.3 million with pre-hypertension.^\[[@R5],[@R6]\]^ In 2010, hypertension caused 9.4 million deaths, the number of adults diagnosed with hypertension was expected to rise to ∼1.56 billion by 2025.^\[[@R7],[@R8]\]^ Furthermore, with the environmental changes, ageing, unhealthy lifestyle such as excessive sodium consumption, insufficient intake of dietary potassium, smoking, drinking, unhealthy diet, overweight and obesity, and physical inactivity constantly spring up,^\[[@R9],[@R10]\]^ hypertension will continue to be an formidable challenge for the global healthcare industry. Hypertensive patients ought to consistently take conventional antihypertensive drugs, whereas those antihypertensive drugs are likely to develop certain side effects. Globally, the application of CAM to manage cardiovascular disease is on the rise.^\[[@R11],[@R12]\]^ And among patients who use CAM, the most common forms are antihypertensive herbal medicines.^\[[@R11],[@R13]\]^ Many previous studies have revealed that Chinese herbal medicines (e.g., Tianma Gouteng Decoction, Jian Ling Decoction, Xiao Yao San) associated with conventional therapy is further effective and safer for treating hypertension than conventional therapy only.^\[[@R14]--[@R17]\]^

According to TCM theory, hypertension coincides with the category of "vertigo" or "headache" on the basis of its clinical manifestations, which is originally documented in *Inner Canon of Yellow Emperor (also called Huangdi Neijing).* Kidney (shen) deficiency is one of the main mechanisms of hypertension,^\[[@R18],[@R19]\]^ especially for the elderly and long duration of hypertension. Kidney deficiency syndrome involves Yin deficiency syndrome and Yang deficiency syndrome. Owing to chronic diseases can involve the kidney, kidney deficiency syndrome is always associated with high blood pressure.^\[[@R20]\]^ Many systematic reviews has confirmed that Chinese medicine prescriptions representing the kidney-tonifying method, such as Liuwei Dihuang pill, Qiju Dihuang pill, and Shenqi pill,^\[[@R21]--[@R23]\]^ have remarkable curative effects as an adjunctive therapy for reducing hypertension.

Although 1 systematic review on treating senile hypertensive patients with kidney-tonifying Chinese herbal formula was published 6 years ago, there have been many randomized controlled clinical studies published recently. In addition, further research is warranted to investigate the curative effect of hypertension with TKT regardless of age, sex or ethnic background. Therefore, we intend to perform this systematic review to update the clinical evidence of TKT in the treatment of hypertension based on its effectiveness and safety.

2. Methods
==========

2.1. Protocol registration
--------------------------

The study protocol was registered with INPLASY (registration number: INPLASY202050044). The procedure of this protocol will be conducted in compliance with guidelines of PRISMA-P.^\[[@R24]\]^ If there are any adjustments of subtle details in this study, we intend to modify and update in the final publication.

2.2. Inclusion criteria
-----------------------

### 2.2.1. Type of studies

We only collect RCTs that report the application of TKT for patients with hypertension, irrespective of whether using blind method or not.

### 2.2.2. Type of participants

Participants included must be diagnosed with hypertension, whether the diagnostic criteria were described in literature. There will be no restrictions on age, sex, or ethnic background.

### 2.2.3. Intervention measures

Intervention measures included TKT alone or combined with conventional western medication in the experiment group, whereas the control group adopted conventional western medication only. Furthermore, we will not set limitations on dosages, formulation composition and course of treatment.

### 2.2.4. Outcome indicators

The primary outcome indicators involve total efficacy rate, systolic and diastolic blood pressure change. Clinical symptoms and adverse events will be ragarded as the secondary outcome indicators.

2.3. Literature retrieval
-------------------------

### 2.3.1. Electronic searches

English online databases mainly include PubMed, EMBASE, CENTRAL; Chinese online databases mainly include CNKI, VIP, CBM, and Wanfang databases. Time of literature retrieval is set from the beginning of those database constructions to the end of June 2020. Literature must be published in English or Chinese. Finally, the search strategy of each database will be checked and modified according to our requirement. The retrieval strategy for PubMed will be presented as an example in Appendix A (Supplemental Appendix A), and other databases will be referenced to the retrieval strategy of PubMed.

### 2.3.2. Searching other resources

Grey literature and clinical trial registries will be retrieved to compensate for the deficiencies of electronic databases.

2.4. Data extraction and synthesis
----------------------------------

### 2.4.1. Data extraction process

To import all literature into NoteExpress v3.2.0 software. Two reviewers (Zhuoran Tang and Yize Sun) will independently screen literature and conduct data extraction with pre-designed data extraction table and extraction results will be cross-checked by each other. Data extraction based on the following items: title, first author, publication year, diagnosis criteria, demographic information, study characteristics, sample size, interventions, outcomes, adverse events, etc. Divergences will be worked out via discussion with a third reviewer (Haibin Zhao). If relevant data is incomplete, we intend to contact the author of the original literature by telephone or email. We will analyze only available data of included literature when missing data cannot be obtained. PRISMA flow diagram will be applied to present the procedure of studies selection (Fig. [1](#F1){ref-type="fig"}). Moreover, all collated data will be imported into RevMan5.3 software.

![Flow diagram of study selection.](medi-99-e21144-g001){#F1}

### 2.4.2. Assessment of bias

Two reviewers (Zhuoran Tang and Xiang Liu) will utilize RoB2 tool provided by the Cochrane Handbook version 6.0^\[[@R25]\]^ to evaluate bias risk. The main details of assessment include: random sequence generation, allocation concealment, types of blinding, missing outcome data, and other bias. The overall risk-of-bias evaluation is divided into three criteria: "low," "high," and "unclear " bias. Disagreements will be reached consensus via discussion.

### 2.4.3. Data synthesis

RevMan5.3 software will be used to integrate and analyze included studies. Dichotomous data will be reported as risk ratio (RR) with 95% confidence interval (CI), whereas continuous data will be reported as mean difference (MD) or standard mean difference (SMD) with 95% CI. Results of the meta-analysis will be visualised by forest plots.

### 2.4.4. Assessment of heterogeneity

Heterogeneity is influenced by many factors (e.g., age, different intervention forms, missing data, etc), and we plan to evaluate its degree through *χ*^*2*^ test and *I*^2^test.

If *I*^2^ statistic \<50% and *P* value \> .1, we will consider that there exists statistical heterogeneity can be ignored and adopt the fixed model to integrate the data. Conversely, the random effect model will be adopted when *I*^*2*^statistic ≥50% and *P* value \< .1. Furthermore, we will conduct subgroup analysis or sensitivity analysis to investigate potential sources of heterogeneity.

### 2.4.5. Publication bias

Funnel plots will be applied to examine publication bias when at least 10 trials are identified.

### 2.4.6. Subgroup analysis

If sufficient comparable studies are available, subgroup analysis will be conducted in terms of age, sex, intervention forms, treatment course, etc.

### 2.4.7. Sensitivity analysis

In order to ensure the robustness of analytical conclusions, we will utilize sensitivity analysis to examine the impact of low quality trials.

### 2.4.8. Ethnics and dissemination

It requires no ethical approval for this study on the basis of collecting and collating documents. Findings will be disseminated through a peer-reviewed publication.

### 2.4.9. Evidence assessment

Conforming to the GRADE approach, we evaluate the strength of evidence for each outcome with rated as "high," "moderate," "low,', and "very low."

3. Discussion
=============

In recent years, more and more people attach importance to TCM therapy, which has been proved to have a conspicuousness impact on blood pressure control in many previous clinical trials of TCM for hypertension. Animal experiments on TCM to treat hypertension are also being explored. Wang et al^\[[@R26]\]^ found that Qin-Dan-Jiang-Ya-Tang (QDJYT) might be associated with inhibiting bFGFmRNA and its proteic productions to effectively lower blood pressure and improve vascular remodeling in spontaneous hypertensive rats. Xiong et al^\[[@R27]\]^ suggested that Bu-Shen-Jiang-Ya decoction (BSJYD) combined with conventional western medicine could effectively manage blood pressure and heart rate in order to reverse ventricular remodeling of spontaneous hypertensive rats via the mechanism that BSJYD may suppress EKR signaling pathway. In China, it is widely known among TCM clinicians that "kidney"(Shenzang) is vital to treat hypertensive patients, especially for patients diagnosed as "kidney deficiency" after based on syndrome differentiation of TCM need to adopt TKT. Hypertensive patients with "kidney deficiency" syndrome (also called "zheng" or "pattern") such as nocturia, fatigue, vertigo, tinnitus, insomnia, hot flashes, waist soreness, and knee weakness could take Qiju Dihuang capsule or Jinkui Shenqi pill based on the difference of " kidney yin deficiency" or "kidney yang deficiency".^\[[@R28]\]^ Among antihypertensive drugs, diuretics and beta-blockers may lead to harmful impacts on sexual function.^\[[@R29]\]^ Besides, antihypertensive drugs can also lead to insomnia, fatigue, joint pain, dizziness, tinnitus, cold hands and feet. According to TCM theory, "kidney govern reproduction" and "kidney govern bone" illustrate that kidney is the basis of life, however hypertensive patients are usually accompanied by kidney damage. TKT in treating hypertensive patients based on diverse clinical manifestations, including tonifying kidney only, tonifying kidney and activating blood (Huoxue), tonifying kidney and soothing liver (Shugan) during clinical practice.

With the emergence of many clinical trials on TKT for hypertension recently, we hope to provide higher evidence than the previous meta-analysis through analyzing the latest trials regarding this topic and expanding the sample size. However, there might be some deficiencies in this study, which may lead to heterogeneity due to small sample size, age, dosage, intervention forms, and treatment course.
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